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Demonstration 9

Tutorial exercises

Problem 1

Consider the cascaded three phase full bridge inverter with a purely resistive load below. Each H-bridge
is connected to an ideal DC-source, V. The switching angle is 10°, 20° and 50° respectively.
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a) Draw the waveform of voltages v onp: Vag, Ungypand va,.

b) Calculate the THD of the phase voltage v,,.
Perform the same calculation for the phase voltage v,,, in Problem 2 in Demonstration 8 (P8-9 in
Undeland book).
Compare these two values.

c¢) Calculate the RMS value and average value of the DC-source currents in phase A.
Compare the RMS value and average value.
Perform the same calculation and comparison for the DC-source current in Problem 2 in demonstration
8 (P8-10 in Undeland book).
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Equations used from previous lectures

Fourier analysis

g@)=f(t), o=cr
g(0) = a_20 + i[an cos(né) +b, sin(nd)]
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RMS value of a function
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Total harmonic distortion (THD)
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Table 3-1 Use of Symmetry in Fourier Analysis

Symmetry Condition Reguired a, and b,
[ = 2 o
Even A= =R by =0 a, = ;j “FiJeos(hor) dar)
o
—f = —R¢ 2
Oad f=0 = -f9 @ =0 bo== I" Floysin(hus) diar)
0
Half-wave fio = —f& + %T) a, = gh =" 0 for even A
a, = ; I F) cos(har) d{we) for odd k
o
by = % r Fosin(hwr) dwr) for odd k
o
Even Even and half-wave b,=0 forallh
quarter-wave 4 (a2
— J. Fincos(hwr) d(w?) for odd h
a = \TJo
0 for even A
Odd Odd and half-wave a,=0 foralih
quarter-wave

if'"z in(huwt) diwr) for odd h
b, = {7l Sf(sin(hut) diwr)  for

0 foreven h

Control of the cascaded full bridge inverter (Lecture slides 32)

» A typical modulation scheme is
Selective Harmonic Elimination

« All switches operate with the
fundamental frequency which gives
low losses

» For each module, the switching
angle (a) is controlled.
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